Brigham Young University

BYU ScholarsArchive
International Congress on Environmental
Modelling and Software

9th International Congress on Environmental
Modelling and Software - Ft. Collins, Colorado,
USA - June 2018

Jun 26th, 3:40 PM - 5:00 PM

Development of a Decision Support Tool to Improve Binational
Water Quality Planning in the Lower Rio Grande/Río Bravo
Roger Miranda
roger.miranda@utexas.edu

Alexander Sun
alex.sun@beg.utexas.edu

Follow this and additional works at: https://scholarsarchive.byu.edu/iemssconference

Miranda, Roger and Sun, Alexander, "Development of a Decision Support Tool to Improve Binational Water
Quality Planning in the Lower Rio Grande/Río Bravo" (2018). International Congress on Environmental
Modelling and Software. 17.
https://scholarsarchive.byu.edu/iemssconference/2018/Stream-E/17

This Oral Presentation (in session) is brought to you for free and open access by the Civil and Environmental
Engineering at BYU ScholarsArchive. It has been accepted for inclusion in International Congress on Environmental
Modelling and Software by an authorized administrator of BYU ScholarsArchive. For more information, please
contact scholarsarchive@byu.edu, ellen_amatangelo@byu.edu.

9th International Congress on Environmental Modelling and Software
Fort Collins, Colorado, USA, Mazdak Arabi, Olaf David, Jack Carlson, Daniel P. Ames (Eds.)
https://scholarsarchive.byu.edu/iemssconference/2018/

Development of a Decision Support Tool to Improve
Binational Water Quality Planning in the Lower Rio
Grande/Río Bravo, South Texas and Northern
Tamaulipas
Roger M. Mirandaa and Alexander Sunb
B. Johnson School of Public Affairs, P.O. Box Y, The University of Texas at Austin, Austin,
TX 78713-8925, USA, roger.miranda@utexas.edu
bBureau of Economic Geology, University Station Box X, The University of Texas at Austin,
Austin, TX 78713-8924, USA, alex.sun@beg.utexas.edu

aLyndon

Abstract: We describe the development of a decision support tool designed to facilitate and enhance
collaborative binational decision-making efforts associated with integrated transboundary water quality
planning and management in the Lower Rio Grande/Río Bravo downstream of Falcon Reservoir. The
Lower Rio Grande Water Quality Initiative Decision Support System (LRGWQIDSS) is the result of a
multidisciplinary effort to integrate qualitative social science research, geospatial analysis methods,
deterministic water quality modeling and the visualization of natural resources data. The LRGWQIDSS
incorporates information currently used by urban planning and natural resource management
organizations working along the Texas-Mexico border area and provides a means to analyze and
display the information in a way that is useful to institutional actors involved in jurisdictional and
transboundary water quality planning efforts. The LRGWQIDSS uses a deterministic water quality
model capable of simulating the effects, on water quality in the river, of a variety of development
scenarios, including changes in land use and population with and without specific investments in
sanitation infrastructure and/or the implementation of agricultural best management practices. The
simulated effects on water quality are measured using physicochemical parameters commonly
monitored by both the US and Mexico, including dissolved oxygen, total dissolved solids and fecal
bacteria. While stakeholder analysis methods, such as Agent-based modeling have contributed greatly
to decision support system development efforts, factors that affect institutional change, such as path
dependency and jurisdictional disputes have remained largely underemphasized in these efforts. The
analysis of the institutional arrangements currently in place to protect water quality in the Lower Rio
Grande/Río Bravo played an important role in the design and development of the LRGWQIDSS and its
successful application. The development of the LRGWQIDSS represents a case study in the importance
of the role of institutional analysis in the successful development of decision support systems for
transboundary water quality management.
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